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Abstract
Background: Given the importance of water-pipe smoking cessation in health improvement, further studies are required to iden-
tify the predictors of this behavior.
Objectives: This study aimed to examine both one-way direct and indirect effects of the constructs of the extended theory of
planned behavior (TPB) on nicotine dependence among women residing in Bushehr, situated in Southwest of Iran.
Methods: This cross sectional study was performed in Bushehr province in Southwest of Iran. In this study, 430 women were selected
through multistage, stratified, cluster, random sampling and were evaluated using a self-administered questionnaire. Path analysis
was applied to estimate the direct and indirect effects of attitude, perceived norms, and personal agency on nicotine dependence.
Results: The results demonstrated that extended TPB is a predictor of nicotine dependence (R2, 34%) and intention to quit water-pipe
smoking (R2, 40%). According to the results, the modified model was a good fit for the data (RMSEA, 0.05; NFI, 0.97; AGFI, 0.91). Self-
efficacy (factor loading, -0.30) and perceived behavioral control (factor loading, -0.17) both directly and indirectly affected nicotine
dependence through intention. However, in this study, subjective norms did not predict nicotine dependence.
Conclusions: The finding showed that skill-based training should be implemented in interventional programs to increase self-
efficacy, alongside policies to constrain access to water-pipe smoking. Therefore, social and cognitive interventions can be effective
only in the presence of political changes.
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1. Background
There are over 1 billion smokers in the world, with an
increasing number being reported in developing coun-
tries (1). The world health organization (WHO) predicts
that over 8 million deaths will be attributed to smoking
by 2030 worldwide (2). The global prevalence of cigarette
smoking is 47% and 12% in men and women, respectively
(3).
A study in the USA revealed that the rate of smoking
is reducing among men and increasing among women.
In fact, the prevalence of smoking among women has in-
creased by 12% worldwide (4). Women prefer water pipes to
cigarettes, especially in developing countries such as Iran
(5). According to a previous study in Iran, 17% of women
and 6.2% of men preferred water-pipe smoking (6).
Most water-pipe smokers consider it a safe alternative
to cigarettes (5, 7, 8). Nevertheless, water pipe contains
most of the toxic elements found in cigarettes, such as
monoxide, nicotine, tar, and heavy metals (9, 10). A sys-
tematic review showed that water pipe is significantly as-
sociated with lung cancer, respiratory diseases, low birth
weight, and periodontal diseases (11) and may be even as
harmful as cigarette smoking (12).
Given the differences in water-pipe use patterns
among men and women, further studies are required to
identify the predictors of water-pipe smoking cessation in
women. In order to increase the likelihood of successful
intervention, it is necessary to employ social psychological
theories. Such theories can enable us to better understand
the processes involved in smoking behaviors. One of
the most widely employed theoretical frameworks for
explaining health risk behaviors, such as smoking, is the
theory of planned behavior (TPB) (13, 14).
According to TPB, behavior is a function of intention.
On the other hand, intention is determined by attitude
(eg, evaluation of the safety of water-pipe use), perceived
norms (eg, social training on the use of water pipes), and
personal agency (eg, perceived ability to quit water-pipe
smoking). Attitude comprises experiential attitude (af-
fective evaluation of smoking) and instrumental attitude
(overall evaluation of smoking), which is based on behav-
ioral beliefs (eg, expected consequences of water-pipe use),
weighted by the subjective value of the consequences.
Perceived norms include descriptive norms (beliefs
about whether most people smoke water pipes) and sub-
jective norms (beliefs about whether most people approve
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or disapprove of water-pipe smoking), which are based
on normative beliefs (eg, expectations surrounding peo-
ple’s approval of water-pipe use), weighted by the moti-
vation to comply with these norms. Personal agency in-
cludes self-efficacy (the overall measure of the ability to
quit water-pipe smoking by overcoming the obstacles) and
perceived behavioral control (PBC) (the overall measure
of perceived control over water-pipe smoking cessation),
which is based on control beliefs (expected resources and
obstacles of water-pipe smoking cessation), weighted by
the perceived impact of control factors (15).
Several studies have presented strong empirical evi-
dence for predicting the intention of smoking behaviors
(13, 16). Moreover, in various studies, predictive factors of
smoking have been identified, including personal factors
(eg, beliefs and attitudes towards smoking) (17-19), social
learning factors (eg, family and peer smoking and approval
of smoking by friends, family, and other key people in one’s
life) (19), and self-efficacy (16, 20).
WHO has emphasized on the promotion of tobacco
control, as the greatest preventable cause of morbidity and
mortality (21). Although several studies have shown that
the level of tobacco dependence is associated with success
in smoking cessation (16, 22-25), in our literature search, no
study had considered all the constructs of extended TPB.
Therefore, the main objective of the present study was to
examine the components of extended TPB and to deter-
mine how they can predict tobacco dependence in water-
pipe smoking women.
2. Methods
2.1. Subjects
In this cross sectional study, the target group consisted
of all female water-pipe smokers, residing in Bushehr, sit-
uated in Southwest of Iran; the subjects smoked water
pipe at least over the past year. Multistage, stratified, clus-
ter, random sampling was utilized for selecting the par-
ticipants. Based on the classifications by the municipality,
Bushehr was stratified into 75 strata, 20 of which were ran-
domly selected for this study.
Several blocks (as clusters) were randomly selected
from each selected stratum. All eligible water-pipe smok-
ing women, residing in these blocks, were invited to partic-
ipate in the study until the required sample was achieved
for the stratum. The sample size for each stratum was
determined in proportion to the number of households
in the stratum. The sampling frame was designed by the
Persian Gulf tropical medicine research center of Bushehr
University of Medical Sciences.
The sample size was determined based on the ratio of
participants to the number of model parameters. In this
regard, Kline showed that 20:1 is a desirable ratio of partic-
ipants to parameters, while a ratio of 10:1 is more realistic
(26). Overall, the hypothesized model in this study incor-
porated 29 parameters: 15 path coefficients, 5 equation er-
ror variances, and 9 independent variable variances. Con-
sidering a 15:1 ratio, the sample size was determined to be
435 for the study. In order to allow for potential missing
data and to obtain a well-fitting model (almost 5% attrition
rate), the initial sample size was set at 450.
In the process of sampling, 489 participants were eval-
uated, 39 of whom did not meet the inclusion criteria. In
a total of 450 participants, 15 submitted imperfect data in
the questionnaire; therefore, they were excluded from the
study. The final sample size in the path analysis was 430,
yielding a 95.5% response rate. Finally, 430 female water-
pipe smokers were recruited from November to March
2015.
The study objectives were verbally explained to the
participants. They were assured that the gathered in-
formation would remain confidential and anonymous.
Those who were interested in participation in the study
completed the informed consent forms and the question-
naires immediately on the site. The present study was
approved by the university ethics committee (ethics No.,
IR.BPUMS.REC.1395.161).
2.2. Data Collection Tools
The questionnaire in this study comprised of 3 sec-
tions: 1) demographic and smoking characteristics; 2) TPB
constructs including experiential attitude, instrumental
attitude, descriptive norms, subjective norms, self-efficacy,
and PBC; and 3) TPB outcomes including intention behind
smoking cessation and nicotine dependence.
2.3. Demographic and Smoking Characteristics
The demographic characteristics included age, marital
status, occupational status, and educational level. Smok-
ing characteristics included the number of water pipes
smoked per day or per week.
2.4. TPB Constructs
This section of the questionnaire was developed for
each TPB construct by using the established TPB scaling
methods (15). This section of the questionnaire was pre-
pared with open-ended elicitation interviews to identify
relevant behavioral outcomes, referents, and environmen-
tal facilitators/barriers of water-pipe smoking. Elicitation
interviews were conducted with a sample of 20 water-pipe
smoking women. Ten women intended to quit water-pipe
smoking, while 10 had no intention to quit water-pipe
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smoking. Afterwards, interviews were content-analyzed,
and the content of the questionnaire was prepared.
The prepared questionnaire was reviewed by 10 health
education experts. The content validity ratio (CVR) was
measured to assess the extent of experts’ agreement on the
questions. In this study, a CVR of 0.62 or higher (for 10 pan-
elists) indicated good content validity (27). CVR for each
question was≥ 0.64, and the total CVR of 49 items was cal-
culated to be 0.80, which was acceptable.
Before data collection, the questionnaires were tested
for reliability in a sample of 33 women. Cronbach’s al-
pha coefficient was measured to assess the internal con-
sistency. The Cronbach’s alpha coefficients were 0.42, 0.79,
0.86, 0.78, 0.74, and 0.87 for experiential attitude, instru-
mental attitude, descriptive norms, subjective norms, PBC,
and self-efficacy, respectively. After item analysis, 1 ques-
tion was deleted for experiential attitude, and Cronbach’s
alpha coefficient was estimated at 0.72.
In this study, the constructs were evaluated by indirect
measures (15). The content of this section of the question-
naire is described here. For the assessment of experien-
tial attitude, the participants rated 5 items with a bipolar
disagree-agree scale (scored from -2 to +2), while experi-
ential attitude was evaluated by summing these 5 items.
Instrumental attitude was evaluated by 6 behavioral be-
lief/outcome evaluation pairs, using a bipolar 5-point Lik-
ert scale (scored from -2 to +2).
For each behavioral belief, the participants indicated
how much they agreed or disagreed with the outcome.
For each corresponding outcome evaluation, the partici-
pants commented on whether the outcome was important
or not. Instrumental attitude was analyzed by first mul-
tiplying the behavioral beliefs by the corresponding out-
come evaluation ratings and then summing the 6 pairs.
The positive mean score for experiential and instrumental
attitudes demonstrated a positive attitude towards water-
pipe use.
Descriptive norms were evaluated by summing 5
items, rated with a bipolar disagree-agree scale (scored
from -2 to +2); the positive mean score showed that most
people smoked water pipes. Subjective norms included 5
normative belief/motivation to comply pairs. The partici-
pants rated normative beliefs with a bipolar disagree-agree
scale (scored from -2 to +2), and motivation to comply was
evaluated using a unipolar important-not important scale
(scored from 1 to 5). The positive mean score showed that
most participants approved of water-pipe smoking.
Self-efficacy was evaluated by summing 6 items, rated
on a unipolar disagree-agree scale (scored from 1 to 5). The
positive mean score showed the ability to quit water-pipe
smoking. Also, PBC contained 4 control belief/perceived
power pairs. The participants rated control beliefs with a
bipolar agree-disagree scale (scored from -2 to +2), and per-
ceived power was evaluated using a bipolar difficult-easy
scale (scored from -2 to +2). Subjective norms and PBC were
estimated similar to instrumental attitude. The positive
mean score of PBC revealed control over quitting water-
pipe smoking.
2.5. TPB Outcomes
TPB outcomes included the intention behind smok-
ing cessation and nicotine dependence. Intention to quit
water-pipe smoking was measured with 3 items, rated on
a unipolar 5-point Likert scale (1, disagree; 5, agree). In-
tention was evaluated by summing these 3 items, with
higher mean scores indicating the intention to quit smok-
ing. Nicotine dependence level was assessed via Shiffman
Test for nicotine dependence, including 19 items rated on
a unipolar 5-point Likert scale (1, never true; 5, always true)
(28).
2.6. Data Analysis
Data analysis was performed, using LISREL 8.80 and
SPSS version 18. The applicability of TPB in predicting in-
tention to quit water-pipe smoking was examined by path
analysis. Path analysis is employed as a method for study-
ing the direct and indirect effects of variables and estimat-
ing the coefficients in the underpinning linear model. The
Mardia’s coefficients for multivariate skewness and kurto-
sis were 51.18 and 22.32, respectively. These values were sig-
nificant (P < 0.001); therefore, some of the variables were
not normal. Accordingly, we applied the robust maximum
likelihood estimation procedure.
A correlation matrix and an asymptotic covariance ma-
trix were applied for model estimation. Chi square test, ad-
justed goodness-of-fit index (AGFI > 0.9), and root mean
square error of approximation (RMSEA < 0.05) were em-
ployed as the model fit criteria. With regard to the compar-
ative fit index, normed fit index (NFI > 0.9) was selected. T
value was measured for eliminating the parameters in the
path analysis, and a modification index was employed for
the inclusion of additional parameters (29).
3. Results
A total of 430 participants within the age range of 15-83
years (mean, 36.73± 13.57 years) were included in the study.
Among 303 women who reported their level of education,
19.2% (n = 58) were illiterate, 47.5% (n = 144) had graduated
high school, and 33.3% (n = 101) had a college degree. In this
study, most of the participants (n = 258, 69.8%) were house-
keepers.
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The majority of women smoked water pipes for 1 - 5
years (n = 225, 52.4%), 31.6% (n = 136) smoked water pipe for
over 10 years, 13.7% (n = 59) smoked for 5 - 10 years, and 2.3%
(n = 10) did not report the duration of smoking. Most of
the participants in this study had a family history of water-
pipe smoking (n = 267, 62.1%).
The average of participants’ responses regarding the
model constructs, intention, and nicotine dependence is
summarized in Table 1. Based on the analysis of the mean
values, the participants believed that they had low levels of
self-efficacy and PBC to quit water-pipe smoking. Moreover,
the participants had positive attitudes towards water-pipe
use. The mean scores of perceived norms revealed that the
majority of subjects did not smoke water pipe and did not
approve of water-pipe smoking. The results demonstrated
that the participants had no intention to quit smoking and
had medium levels of nicotine dependence.
The Pearson’s correlation coefficients for the con-
structs, intention, and nicotine dependence are presented
in Table 2. Nicotine dependence had a positive association
with attitudes and norms. On the other hand, nicotine de-
pendence had a negative association with intention and
personal agency. Therefore, patients with high perceived
ability, control over water-pipe smoking cessation, and in-
tention to quit smoking showed less nicotine dependence.
A significant positive association was found between
intention to quit smoking and personal agency. On the
other hand, intention to quit smoking had a negative as-
sociation with attitudes and subjective norms.
3.1. Structural Model
The original hypothesized model did not produce a
good fit for the data (χ2, 147.81; df = 40; P < 0.001; RMSEA,
0.08 [0.07 - 0.09]; NFI, 0.96; AGFI, 0.86). Examination of
path coefficients in the hypothesized model showed that
the path coefficient of subjective norms was insignificant
relative to intention. By considering the results of the orig-
inal model and the related theoretical factors, the model
was modified by dropping the paths with insignificant co-
efficients and adding 2 error covariances.
The fit indices showed improvement in the modified
model over the original model (χ2, 93.36; df, 38; P < 0.001;
RMSEA, 0.05 [0.04 - 0.07]; NFI, 0.97; AGFI, 0.91). The critical
N (Hoelter index) in this model was 284.41, which suggests
that the sample size cutoff point for testing the model was
above satisfactory. The coefficients between the variables
improved, and all the paths in the modified model were
significant. All fit indices indicated a good fit for the model.
The results indicated that among attitudes, experien-
tial attitude had the greatest effect on intention (factor
loading, -0.45) and nicotine dependence (factor loading,
0.06). Among perceived norms, subjective norms could
not predict intention or nicotine dependence. In terms
of personal agency, self-efficacy had the greatest effect on
intention (factor loading, 0.14) and nicotine dependence
(factor loading, -0.30).
Self-efficacy and PBC affected nicotine dependence
both directly and indirectly through intention with the
highest factor loadings of -0.30 and -0.17, respectively. Di-
rect and indirect effects of the constructs on nicotine de-
pendence are presented in Table 3 and Figure 1. The model
accounted for 40% of variance in intention to quit water-
pipe smoking and 34% of variance in nicotine dependence
among female water-pipe smokers.
4. Discussion
The present study had 2 major objectives. The first goal
was to determine the relationship between TPB constructs
and nicotine-dependence behaviors, while the second goal
was to determine the power of expanded TPB constructs in
the prediction of intention to quit water-pipe smoking and
nicotine dependence.
Regarding the first objective, the results showed that
the strongest predictor of nicotine dependence is self-
efficacy (a subscale of personal agency). This construct had
both direct and indirect effects through intention on nico-
tine dependence, and subjects with higher self-efficacy in
water-pipe smoking cessation reported less nicotine de-
pendence; this finding has been confirmed in several stud-
ies.
In this regard, in a previous study, low self-efficacy was
reported as the strongest predictor of cigarette smoking
intention among Chinese teenagers over 6 months and
5 years, respectively (19). In addition, interventions with
the aim of self-efficacy improvement have been effective
(30, 31). A meta-analysis demonstrated the relationship
between self-efficacy and smoking cessation (32). Overall,
individuals who are more capable of dealing with envi-
ronmental facilitators and barriers of water-pipe smoking
may control smoking better than others, and therefore,
show less dependence on nicotine.
Furthermore, PBC, which is another aspect of personal
agency, was a predictor of nicotine dependence. This find-
ing is in line with the results of meta-analyses, which
showed that health risk behaviors, such as smoking and al-
cohol use, can be explained by the individual’s tendency to
exhibit certain behaviors in high-risk environments (facil-
itators) rather than his/her attitude (33, 34).
In terms of health risk behaviors in the environment
and social context, community may promote behaviors,
which indicate the intention behind smoking cessation,
thus increasing the person’s dependence. Among PBC
subscales, perceived control could best explain behaviors,
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Table 1. The Mean, SD, and Range of Model Constructs and Nicotine Dependence (n = 430)
Variables Nicotine
Dependence
Intention Experiential
Attitude
Instrument
Attitude
Descriptive
Norms
Subjective
Norms
Self-Efficacy PBC
Mean± SD 40.71± 12.63 8.91± 3.29 0.11± 4.60 0.23± 6.92 -1.11± 4.39 -0.30± 5.38 -0.40± 5.97 -1.51± 5.65
Range scale 11, 88 3, 15 -12, +12 -24, +24 -10, +10 -20, +20 -12, +12 -16, +16
Abbreviation: PBC, perceived behavioral control; SD, standard deviation.
Table 2. The Correlation Coefficients for the Constructs and Nicotine Dependence (n = 430)
Nicotine
Dependence
Intention Experiential
Attitude
Instrumental
Attitude
Subjective
Norms
Descriptive
Norms
Self-Efficacy PBC
Nicotine
dependence
1
Intention -0.336** 1
Experiential
attitude
0.321** -0.572** 1
Instrumental
attitude
0.154** -0.440** 0.598** 1
Subjective
norms
0.180** -0.242** 0.356** 0.322** 1
Descriptive
norms
0.204** 0.019 0.199** 0.11* 0.306** 1
Self-efficacy -0.466** 0.266** -0.278** -0.127** -0.375** -0.309** 1
PBC -0.257** 0.178** -0.052 0.051 -0.014 0.156** 0.218** 1
Abbreviation: PBC, perceived behavioral control.
-0.17 ** 
-0.28**
0.14**
-0.15 **
0.11 *
0.16**
-0.45**
-0.18 **
0.73** 
0.23** 
0.11 ** 
0.89**
Evaluation Outcome
Behavioral Beliefs
Control Beliefs
Perceived Power 
Instrumental Attitude 
Perceived Control Behavior 
Experiential Attitude 
Descriptive Norm 
Self-Efficacy 
Intention Nicotine Dependency 
Figure 1. The Diagram of Path Analysis for the Prediction of Nicotine Dependence (*P < 0.01, **P < 0.001)
which reflect the impact of one’s perception about diffi-
culties in dealing with environmental facilitators of access
to water pipes. Therefore, the need to reduce these facili-
tators and increase environmental restrictions is strongly
felt.
The findings of the present study revealed that inten-
tion, which is equal to PBC, is effective in nicotine depen-
dence, while intention only directly affects nicotine depen-
dence. In fact, individuals who were willing to quit water-
pipe smoking in near future reported less nicotine depen-
dence. Numerous studies have also found that intention to
quit cigarette smoking is associated with nicotine depen-
dence, and people who try to quit tobacco smoking have
less nicotine dependence (16, 22, 24, 25). These findings
were in accordance with the TPB framework, which consid-
ers intention as the main requirement of behavior (13, 15).
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Table 3. Direct and Indirect Effects of the Constructs on Nicotine Dependence
Predictive Constructs Causal Effects
Direct Indirecta Total
Experiential attitude - 0.063 0.063
Instrumental attitude - 0.031 0.031
Behavioral beliefs - 0.027 0.027
Evaluation outcomes - 0.003 0.003
Descriptive norms - -0.027 -0.027
Self-efficacy -0.28 -0.024 -0.304
PBC -0.15 -0.019 -0.169
Control beliefs - -0.039 -0.039
Perceived power - -0.123 -0.123
Intention -0.17 - -0.17
aIndirect effect through intention.
In the present study, the participants had a relatively
neutral attitude towards cessation of water-pipe smoking.
In other words, they were not concerned about water-pipe
smoking and did not consider the associated complica-
tions or negative outcomes after using water pipes. In var-
ious studies, the view that water pipe is less harmful than
cigarettes is prevalent. Even in several studies, some peo-
ple believed that the addictive effects of water pipe are not
as severe as cigarettes and that water pipe does not contain
tar, nicotine, or carbon monoxide (35, 36). Therefore, this
wrong view has encouraged a neutral attitude towards the
cessation of water-pipe smoking.
In line with several previous studies, attitude could ex-
plain nicotine dependence in the present study (31, 37). In
this regard, the results of a recent study revealed that ex-
periential attitude plays a greater role in nicotine depen-
dence than cognitive/instrumental attitude (19, 33). The
first reason is that the subjects did not consider the sig-
nificant health consequences of water-pipe use (neutral
cognitive/instrumental attitude). Second, the youth com-
prise the majority of water-pipe consumers. Therefore, ex-
planatory evaluation of health outcomes is minimal, as
individuals link the effects and physical consequences of
water-pipe smoking to the future and do not feel obliged to
take any measures at present. Overall, experiential attitude
plays a greater role in nicotine dependence than cognitive
attitude.
In the present study, both descriptive and subjective
norms were examined. Descriptive norms were the weak-
est predictors of nicotine dependence. Subjective norms
could not predict nicotine dependence and were excluded
from the model. According to TPB, proximity to tobacco
smokers may affect people’s perceptions about tobacco
smoking and encourage positive beliefs about tobacco,
which can promote smoking intentions and nicotine de-
pendence (19, 38, 39). Therefore, water-pipe smoking is a
more important factor than acceptance/rejection of water-
pipe smoking or nicotine dependence.
Previous studies have also confirmed that subjective
norms are not predictors of nicotine dependence (19, 33,
37). The researchers assumed that the effect of subjective
norms is more significant in collectivistic cultures; how-
ever, this finding was not confirmed in the present study.
As indicated by Gue et al., subjective norms may have triv-
ial effects on tobacco use in Asian populations, since there
is a small chance that many people would recommend to-
bacco use (40).
Regarding the second objective of the present study,
path analysis revealed that TPB constructs, with the excep-
tion of subjective norms, were significant predictors of in-
tention to quit smoking and nicotine dependence. The
explained variance in intention to quit smoking by the
expanded model (40%) was greater than the variance re-
ported in studies by Lynam et al. and Hu et al. (37, 41)
and was almost similar to the value mentioned in a study
by Armitage and Conner (42). The variance in nicotine
dependence was 34% in the present study, which has not
been reported in similar research. In addition, the present
study revealed that extended TPB had a greater explanatory
power and could be applied for water-pipe consumers in
Iranian female populations.
The present study had several limitations. First, given
the cross sectional design of the study, causal relationships
could not be established by the findings. Second, bias
and self-report might have led to underreporting of nico-
tine dependence (19). Nevertheless, it is likely that the ef-
fects were minimal, as the survey was performed anony-
mously. Also, comparison with biochemically verified mea-
surements of smoking shows that anonymous self-report
surveys are reliable and valid (43). This study was con-
ducted among women who used water pipes; therefore,
its applicability among men was not specified, and fur-
ther studies are recommended in this area. On the other
hand, use of extended TPB, as the theoretical framework,
and the random sampling procedure were the strengths of
this study.
4.1. Conclusions
The results of the present study illustrated that in-
terventions for reducing tobacco use not only should fo-
cus on changing people’s beliefs regarding the hazards of
water-pipe smoking, but also should promote skills to im-
prove their ability in facing facilitators of water-pipe use.
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Empowerment and skill-based training should be consid-
ered for increasing self-efficacy, along with policies, which
can increase environmental constraints of access to water
pipes in interventional programs. It is essential that edu-
cational programs focus on experiential attitudes rather
than physical consequences alone (which affects cognitive
attitudes). Women who are in contact with smokers are
likely to experience increased nicotine dependence, and
as a result, they should be involved in training programs.
Finally, it can be stated that social and cognitive interven-
tions are effective in reducing water-pipe use and nicotine
dependence only if political changes (eg, banning water-
pipe smoking in public places, banning tobacco advertise-
ments, and increasing tobacco prices via taxation) take
place.
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